Reduced striatal D1 receptor binding in autosomal dominant nocturnal frontal lobe epilepsy.
Mutations of the neuronal nicotinic acetylcholine (nACh) receptor identified in patients with autosomal dominant nocturnal frontal lobe epilepsy (ADNFLE) lead to increased sensitivity to ACh. As activation of presynaptic nicotinic receptors augments the release of dopamine in the striatum and the prefrontal regions, we tested the hypothesis that that the alpha4-Ser248Phe mutation affects dopaminergic transmission. We measured D(1) receptor binding using [(11)C]-SCH23390 and PET in 12 subjects with the alpha4-Ser248Phe mutation (3 men, mean age 41 +/- 16 years) and 19 controls (8 men, mean age 36 +/- 13 years) matched for gender, smoking status, and age. Parametric images were produced using the simplified reference region method. Both MRI-based regions of interest and voxel based analyses were used. Reduced striatal [(11)C]-SCH23390 binding occurred with the mutation (controls 1.1 +/- 0.1; ADNFLE 0.97 +/- 0.2; p < 0.01). Statistical parametric mapping confirmed a region of reduced [(11)C]-SCH23390 binding in the right putamen in alpha4-Ser248Phe subjects compared to controls (309 voxels, local maxima 20 16 -2 mm; Z(score) 3.57, p < 0.05). Reduced D(1) receptor binding may represent increased extracellular dopamine levels or, more likely, receptor downregulation. Alterations in mesostriatal dopaminergic circuits may contribute to nocturnal paroxysmal motor activity in autosomal dominant nocturnal frontal lobe epilepsy.